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iEditorial
SPECIAL ISSUE ON NEWTONIAN MECHANICS
Guest Editors:MirceaTeodorescu andHomer Rahnejat
The academic session 2007–2008 reminds us of the pioneering achievements of Newton [1],
Johannis Bernoulli [2], D’Alembert [3, 4], Euler [5, 6], and Lagrange [7].
Those achievements now referred to and embodied in Newtonian mechanics form the
basis of much of our understanding today, as well as the advances made throughout the
intervening period. In the preface to thePrincipia, Newton emphasized mechanics as under-
lying to human endeavour ‘which proceeds accurately by demonstration, and practical’. He
attributed this to the ‘ancients’. He had the intention of promoting mechanics to the status
which was previously afforded only to geometry as underlying all things and thus funda-
mental. He clearly had Plato’s assertion in mind, ‘let no man enter who knows no geometry’
(hacked in stone at the entrance to the Athenian School), when he observed: ‘The description
of right lines and circles, upon which geometry is founded, belongs to mechanics.’ Taking
Euclid’s style of stating geometrical rules and laws, he declared that his laws of motion were
‘axioms’ in order to underpin their irrefutable universal acceptance. It is now known that
the Newtonian laws of motion are true for all observers, but a fierce philosophical argument
ensued at the time (see the introduction in my contribution to this Special Issue), causing
Newton to state in the General Scholium (added to the Principia in 1713): ‘I do not define
time, space, place, and motion, as being well known to all. Only I must observe that the com-
mon people conceive those quantities under no other notions but from the relation they bear
to sensible objects.’ (This is an apparent contradiction to the Cartesian notion of impon-
derables.) The issue concerning the laws of motion was resolved by Euler’s mathematical
ingenuity which paved the way for D’Alembert to satisfy himself by incorporating Descartes’
impulsions into his principle (see the above-mentioned introduction in my contribution).
The laws of motion have thus become axiomatic, whichever perspective is assumed.
The same axiomatic nature could not be afforded so easily to the law of universal gravita-
tion, without a tangible cause. Therefore, Newton changed the assertion in the third edition
of the General Scholium to note that the law of universal gravitation is a fundamental empir-
ical law (two words that do not sit easily together). In this regard he stated: ‘… hypotheses
non fingo.’ To date, no law of physics, empirical or fundamental, drawn through abstraction
and mathematical rigour has attained the status of the law of universal gravitation, the basis
of which has been argued through atomism of action at a distance by a potential (Newton)
or curvatures of space in a vacuum field (Einstein). Ironically, science is still searching for
dark matter as another explanation, which would rekindle the Cartesian view of geometric
extension and material impulsions. What remains certain is that the law of universal gravi-
tation is true for posterity irrespective of any further revelations. It is, therefore, apt to recall
Alexander Pope’s timeless acclamation of Newton:
‘Nature and nature’s laws lay hid in night;
God said, “Let Newton be!” and all was light.’
and that of Einstein in honouring Newton’s law of universal gravitation:
‘Watch the stars, and from them learn.
To the Master’s honor all must turn,
each in its track, without a sound,
forever tracing Newton’s ground.’
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I strongly feel that the contributions of Newton and his contemporaries should be cel-
ebrated and remembered by our younger colleagues and researchers, as well as our other
readers.
This opportunity had not presented itself previously to this Journal, which was only estab-
lished in 1999. Consequently, it was decided to invite a cross-section of our colleagues who
are active in the use of the Newton–Euler formulation, D’Alembert’s principle, Bernoulli’s
principle of virtual work, Euler’s rigid body dynamics, and Lagrangian constrained system
dynamics to describe the influence of the above contributions to their research.
I would like to thank my colleagues for their significant contributions to this very special
issue of the Journal, as well as the learned reviewers for their thorough, fair, and constructive
work. My special thanks go to Dr Mircea Teodorescu, my guest co-editor for his untiring
efforts to manage this project with the help of Colin Smith, Caitlin Pender, and the production
team at Professional Engineering Publishing.
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